Characterization of the phosphoenolpyruvate carboxykinase gene from Corynebacterium glutamicum and significance of the enzyme for growth and amino acid production.
Corynebacterium glutamicum possesses phosphoenolpyruvate (PEP) carboxykinase, oxaloacetate decarboxylase and malic enzyme, all three in principle being able to catalyze the first step in gluconeogenesis. To investigate the role of PEP carboxykinase for growth and amino acid production, the respective pck gene was isolated, characterized and used for construction and analysis of mutants and overexpressing strains. Sequence analysis of the pck gene predicts a polypeptide of 610 amino acids showing up to 64% identity with ITP-/GTP-dependent PEP carboxykinases from other organisms. C. glutamicum cells harbouring pck on plasmid showed about tenfold higher specific PEP carboxykinase activities than the wildtype. Inactivation of the chromosomal pck gene led to the absence of PEP carboxykinase activity and the inability to grow on acetate or lactate indicating that the enzyme is essential for growth on these carbon sources and thus, for gluconeogenesis. The growth on glucose was not affected. Examination of glutamate production by the recombinant C. glutamicum strains revealed that the PEP carboxykinase-deficient mutant showed about fourfold higher, the pck-overexpressing strain two- to threefold lower glutamate production than the parental strain. Inactivation and overexpression of pck in a lysine-producer of C. glutamicum led to an only 20% higher and lower lysine accumulation, respectively. The results show that PEP carboxykinase activity in C. glutamicum is counteractive to the production of glutamate and lysine and indicate that the enzyme is an important target in the development of strains producing amino acids derived from citric acid cycle intermediates.